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HOHPHQWV$EHQHILWRIWKLVFRQFHSWLVWKHPDLQWHQDQFHRIFRPSXWDWLRQDOHIILFLHQF\VLQFHRQO\DPLQLPXP
RI DGGLWLRQDO HOHPHQWV LV DGGHG WR WKH PRGHO JULG 7KH LPSOHPHQWHG DOJRULWKP H[WUDFWV 9( XVLQJ WKH
FRRUGLQDWHV UHODWHG WR WKH FRPPRQ LQWHUIDFH DUHD RI WKH WZR QHLJKERXULQJ JULG HOHPHQWV DW D IDXOW
IROORZLQJWKHGLVFUHWHIDXOWJHRPHWU\7KHFRQFHSWXDOLPSOHPHQWDWLRQDVZHOODVWKHJULGWUDQVIHUIURPWKH
3HWUHO VRIWZDUH SDFNDJH >@ WR WKH UHVHUYRLU VLPXODWRU 728*+03 >@ LV DGGUHVVHG LQ WKH SUHVHQW
PDQXVFULSW)XUWKHUPRUHZHVXFFHVVIXOO\YDOLGDWHGWKHGHYHORSHG9(FRQFHSWE\XQGHUWDNLQJQXPHULFDO
' VLPXODWLRQV XVLQJ D VWUXFWXUHG KH[DKHGUDO PXOWLOD\HU DQG PXOWLIDXOW PRGHO WR DFFRXQW IRU D IDXOW
OHDNDJHVFHQDULR>@
9LUWXDO(OHPHQWFRQFHSW
7KH9(FRQFHSWZDVLQLWLDOO\GHYHORSHGIRUG\QDPLFIORZVLPXODWLRQVXVLQJWKHQXPHULFDOVLPXODWRU
728*+03 DQG LV DSSOLFDEOH IRU JULG UHILQHPHQW E\ LQWHJUDWLRQ RI DQ XQVWUXFWXUHG JULG LQ RUGHU WR
UHSUHVHQW IDXOWV FUDFNV DQG IUDFWXUHV LQ D VWUXFWXUHG KH[DKHGUDO JULG HJ D ' JHRORJLFDO PRGHO JULG
LPSOHPHQWHG ZLWK WKH 3HWUHO VRIWZDUH SDFNDJH &RQVLGHULQJ IDXOWV LQ D VWUXFWXUHG KH[DKHGUDO JULG
LQWHUIDFH DUHDV DUH SUHVHQW EHWZHHQ WZR HOHPHQWV ORFDWHG DFURVV D IDXOW )LJD 8VLQJ WKH H[SRUW
FDSDELOLW\RIWKH3HWUHOVRIWZDUHSDFNDJHWKHVHLQWHUIDFHDUHDVDUHGHVFULEHGE\DWKUHHGLPHQVLRQDOIDXOW
PDS8VLQJ WKH9(FRQFHSW WKH UHILQHGHOHPHQWVDUH LQWHJUDWHG LQWR WKH'JHRORJLFDOPRGHODIWHU WKH
JULGGLQJSURFHVV7KHUHE\WKHQHZO\LQWURGXFHGHOHPHQWVDUHLPSOHPHQWHGDV9(DVWKHVHGRQRWH[LVWLQ
WKHLQLWLDO'JHRORJLFDOPRGHOJHQHUDWHGZLWKWKH3HWUHOVRIWZDUHSDFNDJH9(DUHLPSOHPHQWHGLQWRWKH
VLPXODWLRQJULGDIWHUJULGH[SRUWIURP3HWUHOZLWKLQWKHVFRSHRIWKHJULGFRQYHUVLRQLQWRWKH728*+
03VLPXODWRUIRUPDWZKHUHDVWKHLQLWLDOJULGJHRPHWU\UHPDLQVXQFKDQJHG7KLVPHWKRGRORJ\RIIHUVWKH
RSSRUWXQLW\WRGHVFULEHDQGSDUDPHWHUL]HHDFKIDXOW]RQHVHSDUDWHO\DQGWKXVFDOFXODWHIORZRIUHVHUYRLU
IOXLGV WKURXJK WKHK\GUDXOLFDOO\FRQGXFWLYH IDXOWV ,QGLYLGXDOIORZUHODWHGSURSHUWLHVFDQEHDVVLJQHG WR
HLWKHU WKH IDXOW FRUH RU WKH 9( DW ERWK IDXOW VLGHV UHSUHVHQWLQJ WKH IDXOW GDPDJH ]RQH $ VLJQLILFDQW
DGYDQWDJH RI WKH LQWURGXFHG PHWKRGRORJ\ LV WKDW HYHQ D ODUJH IDXOW WKURZ FDQ EH KDQGOHG VLQFH WKH
GLVFUHWHJULGEORFNVGHVFULELQJWKHIDXOW]RQHV9(FRQQHFWWKHSHUPHDEOHIRUPDWLRQVLQGHSHQGHQWO\RI
WKH IDXOW WKURZ9( LPSOHPHQWDWLRQ LV EDVHGRQ FRPSOHPHQWLQJ HDFK H[LVWLQJ UHDO HOHPHQW ORFDWHG DW
RQH IDXOW VLGH E\ RQH9( +HQFH RQO\ D PLQLPDO QXPEHU RI DGGLWLRQDO HOHPHQWV DUH UHTXLUHG IRU WKH
GLVFUHWHUHSUHVHQWDWLRQRIDIDXOW7RGHVFULEHD9(VXUIDFHWKHIRXUFRRUGLQDWHVORFDWHGDWWKHFRPPRQ
LQWHUIDFHDUHDRIWZRQHLJKERXULQJUHDOHOHPHQWVDUHXVHGDQGH[WUXGHGWRDYROXPHE\DSUHGHILQHGIDXOW
WKLFNQHVV7KHUHWRWKHLQWHUIDFHDUHDRIWKHUHDOHOHPHQWLVYLUWXDOO\VKLIWHGE\WKHFKRVHQIDXOWZLGWKLQ
SRVLWLYH DQG QHJDWLYH GLUHFWLRQ IURP WKH IDXOW ]RQH VWDUWLQJ IURP WKH LQWHUIDFH FHQWUH WR GHWHUPLQH WKH
HLJKWYHUWH[HVRIWKH9(7KHVHYHUWH[HVDUHWKHQXVHGWRFDOFXODWHWKHYROXPHDFFRUGLQJWR*UDQG\>@
DQGWKHUHOHYDQWHOHPHQWLQIRUPDWLRQFI)LJE&RQVHTXHQWO\LWLVSRVVLEOHWRDVVLJQDUELWUDU\PDWHULDO
SURSHUWLHV WR WKH 9( LQ WKH 728*+03 VLPXODWRU WR DOORZ IRU D IOH[LEOH PRGHO SDUDPHWHUL]DWLRQ
(OHPHQWFRQQHFWLRQGDWDVXFKDV WKHGLVWDQFHEHWZHHQ WKH LQWHUVHFWLRQV WRQHLJKERXULQJJULGHOHPHQWV
WKH LQWHUVHFWLRQ DUHD WR QHLJKERXULQJ JULG HOHPHQWV WKH DQJOH EHWZHHQ WKH VWUDLJKW OLQH EHWZHHQ WZR
HOHPHQW FHQWUHV DQG WKH JUDYLWDWLRQDO YHFWRU DUH SURYLGHG WR WKH728*+03 VLPXODWRU YLD WKH LQSXW
ILOHV7KHFRQQHFWLRQVEHWZHHQWKHHOHPHQWVRIWKHIDXOWZLWKDWKURZFDQKDYHPXOWLSOHLQWHUVHFWLRQVZLWK
WKHHOHPHQWVRQWKHRWKHUIDXOWVLGH LQGLFDWHGLQ)LJVFWRG7KLVLVDGGUHVVHGLQWKH9(FRQFHSWE\
SRO\JRQFOLSSLQJ>@
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
)LJD7ZRQHLJKERXULQJHOHPHQWVFRQQHFWHGE\DFRPPRQLQWHUIDFHDUHDWRDIDXOWELQWURGXFHG9(DQG9(DWHDFKIDXOW
VLGHFLQWHUIDFHDUHDEHWZHHQ9(DQG9(GDOOLQWHUIDFHDUHDVEHWZHHQ9(DQG9(DWWKHRWKHUIDXOWVLGH
3HWUHOWR728*+03ZRUNIORZLQYROYLQJWKH9LUWXDO(OHPHQWFRQFHSW
7KH3HWUHOWR728*+03ZRUNIORZZDVLPSOHPHQWHGWRLQFOXGHWKHJULGFRQYHUVLRQIURPWKH3HWUHO
VRIWZDUHSDFNDJH WR WKH QXPHULFDO VLPXODWRU728*+03DQG WKHGLVFUHWH LQWHJUDWLRQRI IDXOWV LQWR D
G\QDPLFPRGHOXVLQJWKH9(FRQFHSW7ZRPDLQSKDVHVLQYROYLQJPXOWLSOHVLQJOHVWHSVDVLOOXVWUDWHGLQ
)LJDUHDSSOLHGWRFRQYHUWWKHPRGHOJULGLQWRDYDOLG728*+03LQSXWILOH7KHVHWZRPDLQSKDVHV
DUH UHTXLUHG DV GDWD WR EH SURYLGHG IRU JULG FRQYHUVLRQ LQ 3KDVH GHSHQG RQ GDWD GHWHUPLQHG GXULQJ
3KDVH GDWD GHSHQGHQF\ $OO UHTXLUHG JHRPHWU\ GDWD DUH EHLQJ JHQHUDWHG LQ 3KDVH HPSOR\HG E\
UHDGLQJRIWKHLQLWLDOVWUXFWXUHGKH[DKHGURQJULGFRQVWUXFWHGLQD3HWUHOVRIWZDUHSDFNDJHDQ\RWKHUSUH
SURFHVVLQJ VRIWZDUH SDFNDJHPD\ DOVR EH DSSOLHG IRU WKDW SXUSRVH DQG LWV VWRUDJH LQ DQ DGDSWHG GDWD
VWUXFWXUH UHSUHVHQWLQJHOHPHQW LGV FRUQHUFRRUGLQDWHV FHQWUHVDQGYROXPHVGHWHUPLQHG DVGLVFXVVHGE\
*UDQG\>@)XUWKHUPRUHWKH'IDXOWPDSJHQHUDWHGE\WKH3HWUHOVRIWZDUHSDFNDJHDQGDGGLWLRQDOGDWD
DUHXVHG IRUJULG LQLWLDOL]DWLRQDQGPRGHOSDUDPHWHUL]DWLRQ6XEVHTXHQWO\ WKHGDWD VWUXFWXUH LV LQVWDQWO\
SRSXODWHGZLWK9(DQGDJDLQRUJDQL]HGLQDVXEGDWDVWUXFWXUHPDSSLQJHDFKIDXOWDVDVHSDUDWHJULGORFDO
JULGUHILQHPHQWE\LQWHJUDWLRQRIDQXQVWUXFWXUHGJULGLQWRWKHVWUXFWXUHGKH[DKHGUDOJULG7KHPHQWLRQHG
YHUWH[GDWDVWUXFWXUHDOORZVIRUDIDVWWUDYHUVLQJRIJULGGDWDGXULQJWKHDSSOLFDWLRQRI3KDVH
3KDVH H[SDQGV VLPXODWRU UHOHYDQW LQIRUPDWLRQ HJ WKH FRQQHFWLRQ GDWD 'LIIHUHQW W\SHV RI
FRQQHFWLRQ GDWD DUH SURFHVVHG E\ WUDYHUVLQJ WKH VWUXFWXUHG KH[DKHGUDO JULG 5HDO HOHPHQWV ZLWKRXW
FRQQHFWLRQVWR9(H[KLELWFRQQHFWLRQGDWDRIWKUHHQHLJKERXULQJHOHPHQWVLQLMDQGNGLUHFWLRQ2QWKH
FRQWUDU\9(XVXDOO\KDYHPRUHWKDQWKHVHEDVLFFRQQHFWLRQVGXHWRWKHJHQHUDOO\SUHVHQWIDXOWWKURZDQG
UHVXOWLQJGLVSODFHPHQWEHWZHHQ WKHQHLJKERXULQJ9(&RQVHTXHQWO\ IDXOW LQWHUFRQQHFWLRQV WRXSSHURU
ORZHUNOD\HU9(PD\EHSUHVHQWDQGKHQFHGDWDSURFHVVHGLQ3KDVHKDVWREHFRQVLGHUHGLQ3KDVH
(DFKIDXOWLQWHUFRQQHFWLRQLVWKHQUHSUHVHQWHGE\WZR9(OHDGLQJWRLUUHJXODUDQGZLQGLQJIDXOWVWUXFWXUHV
DQG WKH GHYHORSPHQW RI DQ XQVWUXFWXUHG JULG LQVLGH WKH LQLWLDOO\ VWUXFWXUHG PRGHO JULG 7KHUHIRUH WKH
FRQQHFWLRQVDORQJDIDXOWDUHRUGHUHGIURPWKHVWDUWLQJSRLQWQHJOHFWLQJWKHLQLWLDOLMNRUGHULQJLQWKH
LQLWLDO PRGHO JULG 6LQFH WKH ZRUNIORZ LV WUDYHUVLQJ WKH JULG RQO\ RQFH SDUDOOHO WR WKH JULG FRQYHUVLRQ
SURFHVVDZLQGLQJFRXQWHUZDVLPSOHPHQWHGWRWUDFNIDXOWJHRPHWU\FKDQJHVLQRUGHUWRDVVLJQ WKH9(
FRQQHFWLRQV ,Q WRWDO WKUHH GLIIHUHQW LQWHUFRQQHFWLRQV FDQ EH SDUDPHWHUL]HG E\ PHDQV RI K\GUDXOLF
FRQGXFWLYLW\ IRU HDFK IDXOW 7KHVH DUH WKH WZR FRQQHFWLRQV EHWZHHQ WKH UHDO JULG HOHPHQWV DQG WKH9(
UHSUHVHQWLQJWKHGDPDJH]RQHORFDWHGOHIWDQGULJKWIURPWKHIDXOWFRUH)LJEDVZHOODVWKHFRQQHFWLRQ
EHWZHHQ WKH 9( WKHPVHOYHV UHSUHVHQWLQJ WKH IDXOW FRUH $Q LPSHUPHDEOH IDXOW FRUH IRU LQVWDQFH
SUHYHQWLQJIORZDFURVVWKHIDXOWFDQEHLPSOHPHQWHGE\DVVLJQLQJD]HURYDOXHWRWKHFRQQHFWLQJLQWHUIDFH
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EHWZHHQWKHUHODWHG9(7KHJHQHUDWHGGDWDDUHVHTXHQWLDOO\ZULWWHQWRWKHVLPXODWRULQSXWILOHVWRUHGXFH
WKHPHPRU\FRQVXPSWLRQGXULQJWKHFRQYHUVLRQDQG9(LPSOHPHQWDWLRQSURFHVV

)LJ)ORZFKDUWRIWKHSURFHVVLQJVWHSVLPSOHPHQWHGLQWKH3HWUHOWR728*+03ZRUNIORZLQYROYLQJWKH9(FRQFHSW
1XPHULFDO'PRGHOOLQJXVLQJLQWHJUDWHG9(JULGV
7KHPXOWLOD\HUDQGPXOWLIDXOWPRGHOSUHVHQWHGE\7LOOQHUHWDO>@ZDVDSSOLHGIRUYDOLGDWLRQRIWKH
9(FRQFHSWFI)LJD7KHQXPHULFDOJULGRIWKDWPRGHOKDVDQDUHDOVL]HRIDERXWNPîNPDQGD
WKLFNQHVVRIPDQGLVGLVFUHWL]HGE\HOHPHQWVL M N XVLQJDQXQLIRUP
ODWHUDOHOHPHQWVL]HRIDERXWPîP7KHJULGHOHPHQWVWKDWGHVFULEHWKHLQWHUPHGLDWHFDSURFNV
DUHGHILQHGDV LPSHUPHDEOHDQG WKHUHIRUHVHW WR LQDFWLYH LQ WKHQXPHULFDO VLPXODWLRQVLQ WRWDO
LQDFWLYHHOHPHQWV1HYHUWKHOHVVWKHLQDFWLYHFDSURFNVUHTXLUHWRKDYHDVSHFLILFYHUWLFDOGLVFUHWL]DWLRQIRU
FRPSXWDWLRQRI WKH9(GHVFULELQJWKHIDXOW]RQHVLQDGLVFUHWHPDQQHUFRUUHVSRQGLQJWRWKHQRGDOSRLQW
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FRRUGLQDWHVRIWKHHOHPHQWVDORQJWKHIDXOWV)DXOWLVUHSUHVHQWHGE\)DXOWE\)DXOW
E\DQG)DXOWE\9(UHVXOWLQJLQDWRWDODFWLYHHOHPHQWQXPEHUUHDOHOHPHQWVDQGYLUWXDO
HOHPHQWVRI

)LJD'JHRORJLFDOVWUXFWXUDOPRGHORIWKH%HHVNRZ%LUNKRO]VLWH7KH/DXVLW]HU$EEUXFKIDXOW]RQHLVUHSUHVHQWHGE\)DXOW
WKH)XHUVWHQZDOGH*XEHQIDXOW]RQHE\)DXOWVWRPRGLILHGIURP7LOOQHUHWDO>@E3UHVVXUHGLVWULEXWLRQLQWKHOHDN\)DXOW
DIWHU\HDUVRI&2LQMHFWLRQ
7KH ' JHRORJLFDO PRGHO LQWURGXFHG DERYH ZDV DSSOLHG WR DVVHVV SRWHQWLDO &2 OHDNDJH DQG EULQH
PLJUDWLRQWKURXJKWKHPDMRUIDXOWVWULJJHUHGE\DQDQQXDOLQMHFWLRQUDWHRIPLOOLRQWRQVRI&2RYHUD
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